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Adaptation in the context of eLearning is about creating a learner experience that purposely adjusts to various conditions (e.g. personal characteristics, pedagogical knowledge, the learner interactions, the outcome of the actual learning processes) over a period of time with the intention of increasing pre-defined success criteria (e.g. effectiveness of e-learning: score, time, economical costs, user satisfaction). 

Adaptation is not an idea that can be plugged in a learning environment, but it influences the full life cycle of the learning process. For the last two years and a half, we have been researching how to improve the existing learning environments with adaptation capabilities and we have come up with aLFanet eLearning environment. 

aLFanet (IST-2001-33288) is the result of the join effort of four developer partners (Software AG España, Universidad Nacional de Educación a Distancia (UNED), Open Universiteit Nederland (OUNL) and ACE-Case) and two user partners (Ernst Klett Verlag GmbH and Electricidade de Portugal Mudança e Recursos Humanos S.A.). Two prototypes have already been delivered, and we are currently working on the final one (expected by the start of 2005).

We describe below the two key points of aLFanet. First, how adaptation in aLFanet is supported by standards and second, how the full cycle of course creation, usage and maintenance is achieved in aLFanet.


2. Adaptation supported by Standards in aLFanet

To meet the requirements of extensibility, portability and reusability the use of standards is mandatory. However, broad use of standards is still limited and systems usually stick to the use of a single standard or even only partially follow one. 

Adaptation in aLFanet deliberately builds on a combination of e-learning standards. This has increased the initial investment in development but has allowed us to build an open architecture composed by re-usable components. aLFanet applies important standards in e-learning. The central standard is IMS LD. It enables the design of a variety of pedagogical models and separates the design of the pedagogical model from the content. Thus, it allows to dynamically select from the available learning objects the content to be provided depending on the associated metadata. To complement this standard, IMS Metadata (IEEE LOM) to deal with the knowledge of the contents, IMS LIP for the knowledge of the user and the IMS QTI to compute the formal progress are used. On top of them, everything is delivered in IMS CP.


3. The full life cycle of adaptation in aLFanet





Central in the adaptation process is the design created in LD. The design contains the logic for the pre-designed adaptations and provides the hooks and the information upon which the runtime adaptation bases its reasoning.

In order to design the course, the author can select one or more pedagogical models templates and apply them for the course at hand. These templates are a translation of the results of research in learning and instructional design. Their objective is to ease authors the complex task of designing their courses.





Publication includes the storage and management of all data in a way that it can be retrieved by all components. It takes into account the required interoperability of the applied standards. 





This phase focuses on the environment and tools available for the student and tutors while active within a course. This environment is built upon an architecture that integrates a number of components. From the perspective of adaptation the following components are of particular importance:
	Presentation layer. It offers the possibility to adapt the interface to the user needs (personalised presentation based on presentation templates and adaptive presentation based on a rule interpreter of LIP attributes and other metadata).
	LD-engine. It reads and executes the pedagogical design as made by the author in LD including the maintenance and follow-up of LD-properties. 
	Adaptation agents. They monitor the interactions and the results of the interactions of the students. Based on this process, the agents forward their recommendations to the users.
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